Ultrastructural analysis of survival in cultured smooth muscle cells isolated from stroke-prone spontaneously hypertensive rats: effect of growth factors.
Our previous study in vivo suggested that vascular smooth muscle cells (VSMCs) in stroke-prone spontaneously hypertensive rats (SHRSP) were vulnerable when plasma components were deficient. Therefore, we cultured VSMCs isolated from normotensive and hypertensive rats to clarify the weakness of VSMCs isolated from hypertensive rats and maintained in plasma-deficient conditions by employing ultrastructural and biochemical analyses. VSMCs, obtained from normotensive rats and cultured without fetal bovine serum (FBS) for 1 week, were intact and well differentiated; without FBS for 2 weeks retained their original structures except for several degenerative changes. VSMCs, obtained from hypertensive rats and cultured without FBS for 2 weeks, were extensively damaged and lost their cell organelles. Apoptotic bodies were frequently observed. We also cultured VSMCs in medium containing a variety of growth factors. VSMCs obtained from normotensive rats and cultured with epidermal growth factor or insulin-like growth factor-1 for 2 weeks were almost intact, as were VSMCs from hypertensive rats, although some degenerative changes of cell organelles were observed. VSMCs from hypertensive rats, maintained with platelet-derived growth factor-BB or basic fibroblast growth factor, were generally in poor condition. Thus VSMCs from hypertensive rats have hereditary weaknesses in cell survival including apoptosis and require specific growth factors for their maintenance.